Identification of glutathione-related quercetin metabolites in humans.
The glutathionylation of quercetin was investigated in murine hepatic suspensions, in the absence of chemically or enzymatically induced oxidative stress, and in human urine after the consumption of 200 g of cooked onions ( approximately 74 mg of quercetin). In murine hepatic suspensions, 22 metabolites, including glucuronide, sulfate, and glutathione conjugates of quercetin, were identified by LC/ESI-MS/MS. In total, eight glutathione conjugates were identified in these suspension, including three isomeric forms of monoglutathionyl quercetin, two isomers of monoglutathionyl quercetin glucuronide, and three isomers of glutathionyl methyl quercetin. Quinone forms of glutathionyl quercetin and glutathionyl methyl quercetin were also apparent in mass spectra. In humans, several glutathione-related metabolites of quercetin were identified in urine as mercapturic acids of common hydroxyphenylacetic acids generated by the microbial degredation of quercetin in the gut. These include mercaptic acids of dihydroxytoluene, dihydroxybenzaldehyde, dihydroxyphenylacetic acid, dihydroxycinnamic acid, and dihydroxyphenylpropionic acid. Our results suggest that glutathionylation of quercetin occurs in both murine hepatic suspensions and humans and indicate that under certain conditions, quercetin intermediates require inactivation through conjugation with glutathione.